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(57)Abstract: 

PROBLEM TO BE SOLVED: To make occurrence of scratches 
difficult, and increase polishing rate by a method, wherein a 
surface is composed of non-foaming high molecular polymers, 
and a groove structure is provided on the surface, and when the 
grooves further intersect with each other, the intersecting angle 
is set to a prescribed angle or larger. 
SOLUTION: A surface is composed of non-foaming high 
molecular polymers. Furthermore, a groove structure of the 
surface is made in combination with concentrical and radiant 
grooves, or in combination with spiral and radial grooves, or only 
lattice grooves. For the case of groove structure, an 
intersecting angle becomes about 90°. In the case of the radial 
grooves, the intersecting angles at an intersecting point where a 
plurality of grooves constituting the radiant grooves intersect 
with each other are set to about 2° or larger. Namely, a sharp 
end will not be formed on the surface. For this reason, when the 
plurality of grooves are provided at equal angle intervals, it is 
preferable that the grooves be not formed exceeding 180 
grooves. Furthermore, it is preferable that various lengths of 
the plurality of grooves be mixed with short or long ones and that terminals at a central side of the 
short grooves be disposed concentrically near the center. 
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* NOTICES * 

JPO and NCI PI are not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the condition of having had the polish head and polish member holding a polish object, and 
having made the abrasive material intervening between said polish members and said polish objects In the 
polish member used for the polish equipment which grinds said polish object by making said polish member 
and said polish object displaced relatively The polish member characterized by for said polish member 
consisting of the macromolecule polymer which is not foamed on the front face at least, preparing slot 
structure in said front face, and not having a still sharper edge on said front face. 

[Claim 2] The include angle with which said slot structure consists of two or more slots which have two or 
more intersections and which the slot in said intersection intersects is 2. Polish member according to claim 1 
characterized by not having the acute angle of under a degree. 

[Claim 3] The polish member according to claim 1 characterized by for said slot structure consisting of two 
or more slots which have two or more intersections, and not having an edge with a radius of curvature of 
less than 50 micrometers into the part of said slot. 

[Claim 4] said slot structure — or [ any of the combination of a spiral slot and a radial slot, the combination 
of a concentric circular groove and a radial slot, or a grid-hke slot ] — from — claims 1, 2, and 3 
characterized by changing ~ a polish member any or given in 1 term. 

[Claim 5] claims 1-4 to which said giant-molecule polymer is characterized by being an epoxy resin, acrylic 
resin, polyester resin, vinylchloride resin, and any or one or more resin chosen from the group of 
polycarbonate resin — a polish member any or given in 1 term. 

[Claim 6] The polish approach characterized by for said abrasive material to contain a cerium oxide particle 
with a particle size of 200nm or less in the polish approach which grinds said polish object by making said 
polish member and said polish object displaced relatively using the polish head holding a polish object, and 
the polish member to which the front face changes from a non-foamed macromolecule polymer at least in 
the condition made the abrasive material intervene between said polish members and said polish objects. 
[Claim 7] said polish member — claims 1-5 ~ the polish approach according to claim 6 characterized by 
being a polish member any or given in 1 term. 

[Claim 8] The polish approach characterized by to have the phase add a load gradually between said polish 
objects and said polish members in the polish approach which grinds said polish object by making said 
polish member and said polish object displaced relatively in the condition made the abrasive material 
intervene between said polish members and said polish objects, using the polish head and the polish member 
holding a polish object. 

[Claim 9] In the condition of having had the polish head and polish member holding a polish object, and 
having made the abrasive material intervening between said polish members and said polish objects The 
load device in which an adjustable load is given between said polish objects and said polish members in the 
poUsh equipment which grinds said polish object by making said polish member and said polish object 
displaced relatively, The polish member migration device which moves a polish member, and the polish 
object migration device which moves a polish object, Each load detection device for detecting the load of 
migration of one of the two of said polish member migration device and said polish object migration device, 
or both, Polish equipment characterized by having a feedback mechanism for controlling the load which said 
load device gives based on the value of the load detected according to said one of load detection devices. 
[Claim 10] Using the polish head and polish member holding a polish object in the condition of having 
made the abrasive material intervening between said polish members and said polish objects In the polish 
approach which grinds said polish object by making said polish member and said polish object displaced 
relatively The polish approach characterized by having the phase of adjusting the load between said polish 
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objects and said polish members so that said poHsh object or the migration load of said polish member may 
become fixed. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a suitable polish member to use for flattening polish of the 
semiconductor device carried out in the process which manufactures semi-conductors, such as ULSI, polish 
equipment, and the polish approach. 
[0002] 

[Description of the Prior Art] The process of a semi-conductor manufacture process increases with high 
integration of a semiconductor integrated circuit, and detailed-izing, and it is becoming complicated. The 
front face of a semiconductor device is becoming necessarily flat [ in connection with this ] less. Existence 
of the level difference in a front face causes the stage piece of wiring, increase of local resistance, etc., and 
brings about an open circuit and the fall of electric capacity. Moreover, in an insulator layer, it leads also to 
withstand voltage degradation or generating of leak. 

[0003] In connection with the light source wavelength of optical lithography becoming short with high 
integration of a semiconductor integrated circuit, and detailed-izing, and on the other hand, the so-called NA 
becoming large the number of open lots, the depth of focus of a semi-conductor aligner is becoming shallow 
substantially. In order to respond to the depth of focus becoming shallow, flattening on the front face of a 
device is demanded more than former. As an approach of carrying out flattening of such a semi-conductor 
front face, the chemical mechanical polish (referred to as CMP from Chemical Mechanical Polishing or 
Chemical Mechanical Planarization, and this) technique is considered to be a promising approach. 
[0004] CMP It is carried out using equipment as shown in drawing 4 . 1 is CMP at drawing 4 . For a polish 
object and 3, as for a polish object (wafer) and 5, a polish object attaching part (polish head) and 4 are 
[ equipment and 10 / an abrasive material feed zone and 6 ] abrasive materials. The polish object 10 sticks a 
scouring pad 2 on a surface plate 7. As a scouring pad 2, the thing of the shape of a sheet which consists of 
foaming pol>airethane, or the thing which becomes a front face from non-foamed resin with slot structure is 
used. The polish head 3 is rotated with a suitable means (100), and rotates the polish object 10 with a 
suitable means (101). As for a wafer 4, a polished surface-ed is ground by operation of an abrasive material 
6 and a scouring pad 2 in this process. 

[0005] About the process stability of CMP equipment, it is also required that the homogeneity and surface 
smoothness which were stabilized also when the processing number of sheets of a scouring pad increased 
are shown, and also an open circuit of a device or the point of dielectric breakdown to a scratch (blemish) 
cannot be found. 
[0006] 

[Problem(s) to be Solved by the Invention] In conventional CMP equipment, the hard scouring pad which 
consists of non-foamed resin had a low inclination compared with the scouring pad with which the 
inclination which a blemish tends to produce is in a wafer, and a polish rate consists of foaming 
polyurethane, although the level difference dissolution of a pattem was good. The purpose of this invention 
is for generating of a blemish to be unable to take place easily and offer a scouring pad with a high polish 
rate, polish equipment, and the polish approach. 
[0007] 

[Means for Solving the Problem] We repeated the experiment and investigated by performing the cause of 
blemish generating of a wafer. First, as a result of investigating the scouring pad itself, it found that a 
problem was in the slot structure formed in the front face of the hard scouring pad which consists of non- 
foamed resin. Weld flash may arise on that front face at the time of this slot structure formation. This weld 
flash may separate during polish. This weld flash makes a polish object, i.e., a wafer front face, generate a 
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blemish. Furthermore, it also found it that this weld flash serves as a nucleus, condensation of a slurry arises, 
and the condensed slurry damages a wafer front face. 

[0008] Furthermore, the torque of the surface plate rotation motor at the time of polish, the torque of a 
polish head rotation motor, and the load of a rocking device were measured. Consequently, in order to grind 
the wafer which is a polish object by the polish member, when it ground by applying a predetermined 
constant pressure between a polish member and a polish object from the time of polish initiation, the torque 
(load) of a polish head went up rapidly at the time of polish initiation, and carried out asymptotic to constant 
value gradually, and it found falling at the time of polish termination. And by the rapid rise of this torque, 
heat occurred in the polished surface-ed of a wafer, and vibration with an excessive wafer was caused. 
Furthermore, the rapid rise of torque raises the probability to cause unsteady contact on foreign matters 
which exist on the surface of a scouring pad, such as a slurry and an aggregate of polish dregs. We found 
that these were the big causes of blemish generating of a wafer. These caused blemish generating of a wafer 
also not only in the hard scouring pad which consists of non-foamed resin but in the soft pad. 
[0009] Then, in order that this invention may solve the above problem, it is in the condition of having had 
the polish head and polish member holding "polish object in the first place, and having made the abrasive 
material intervening between said polish members and said polish objects. In the polish member used for the 
polish equipment which grinds said polish object by making said polish member and said polish object 
displaced relatively Said polish member consists of the macromolecule polymer which is not foamed on the 
front face at least, slot structure is prepared in said front face, and the polish member (claim 1) characterized 
by not having a still sharper edge on said front face" is offered. 

[0010] The include angle to which the "aforementioned slot structure consists of two or more slots which 
have two or more intersections, and the slot in said intersection intersects the second is 2. Polish member 
(claim 2)" according to claim 1 characterized by not having the acute angle of under a degree is offered. The 
third is provided with "the polish member (claim 3) according to claim 1 characterized by for said slot 
structure consisting of two or more slots which have two or more intersections, and not having an edge with 
a radius of curvature of less than 50 micrometers into the part of said slot." 

[001 1] the fourth ~ "~ said slot structure ~ or [ any of the combination of a spiral slot and a radial slot, the 
combination of a concentric circular groove and a radial slot, or a grid-like slot ] — from — claims 1, 2, and 3 
characterized by changing — polish member (claim 4)" any or given in 1 term is offered, the fifth — "— 
claims 1-4 to which said giant-molecule polymer is characterized by being an epoxy resin, acrylic resin, 
polyester resin, vinylchloride resin, and any or one or more resin chosen from the group of polycarbonate 
resin — polish member (claim 5)" any or given in 1 term is offered. 

[0012] The sixth "using the polish head holding a polish object, and the polish member to which the front 
face changes from a non-foamed macromolecule polymer at least in the condition of having made the 
abrasive material intervening between said polish members and said polish objects By making said polish 
member and said polish object displaced relatively, the polish approach (claim 6) characterized by said 
abrasive material containing a cerium oxide particle with a particle size of 200nm or less" is offered in the 
polish approach which grinds said polish object. 

[0013] the seventh — "~ said polish member — claims 1-5 ~ polish approach (claim 7)" according to claim 6 
characterized by being a polish member any or given in 1 term is offered. The eighth "using the polish head 
and polish member holding a polish object in the condition of having made the abrasive material intervening 
between said polish members and said polish objects By making said polish member and said polish object 
displaced relatively, the polish approach (claim 8) characterized by having the phase of adding a load 
gradually between said polish objects and said polish members" is offered in the polish approach which 
grinds said polish object. 

[0014] The ninth "in the condition of having had the polish head and polish member holding a polish object, 
and having made the abrasive material intervening between said polish members and said polish objects The 
load device in which an adjustable load is given between said polish objects and said polish members in the 
polish equipment which grinds said polish object by making said polish member and said polish object 
displaced relatively. The polish member migration device which moves a polish member, and the polish 
object migration device which moves a polish object. Each load detection device for detecting the load of 
migration of one of the two of said polish member migration device and said polish object migration device, 
or both, The polish equipment (claim 9) characterized by having a feedback mechanism for controlling the 
load which said load device gives based on the value of the load detected according to said one of load 
detection devices" is offered. 

[0015] The tenth "using the polish head and polish member holding a polish object in the condition of 
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having made the abrasive material intervening between said poHsh members and said polish objects In the 
polish approach which grinds said polish object by making said polish member and said polish object 
displaced relatively The polish approach (claim 10) characterized by having the phase of adjusting the load 
between said polish objects and said polish members so that said polish object or the migration load of said 
polish member may become fixed" is offered. 
[0016] 

[Embodiment of the Invention] The scouring pad of the [operation gestalt 1] book operation gestalt does not 
have weld flash in the slot structure formed in the front face. Therefore, although it was also important to 
take the slot structure forming method which weld flash does not generate, therefore to carry out processing 
which accustoms the front face of the scouring pad which slot formation finished in the first place, in this 
invention, it noted losing the weld flash which separates from a scouring pad during polish. 
[0017] The crossover include angle in the intersection when two or more slots where the slot structure of the 
scouring pad of this operation gestalt constitutes slot structure cross does not have the acute angle of 2 or 
less times. By this, the weld flash which separates during polish can be reduced greatly, for this reason ~ 
being alike ~ the combination ( drawing 1 (a)) of the slot of concentric circular and a radial - the 
combination of a radial or the structure ( drawing 1 (b)) of only a grid slot is the most effective in it being 
spiral. In the case of such slot structures, a crossover include angle turns into 90 degrees. It is made for the 
crossover include angle in the intersection (usually center section of the scouring pad) when two or more 
slots which constitute the slot on the radial cross in the case of the slot on the radial to have the include 
angle of 2 times or more, for this reason - being alike ~ when two or more slots which constitute the slot on 
the radial are prepared by the equiangular distance, it is desirable not to form two or more slots more than 
1 80. Furthermore, it is also desirable to arrange the termination by the side of the core of the scouring pad of 
two or more slots of the shorter one which mixes together the die length of two or more slots which 
constitute the slot on the radial alternately with merits and demerits, and constitutes the slot on the radial 
near the center of a scouring pad to concentric circular. Thus, it is desirable not to have a sharp edge in the 
processing side of a scouring pad, and it is desirable not to specifically have an end face with a radius of 
curvature of less than 50 micrometers in the processing side of a scouring pad. 
The [operation gestalt 2] book operation gestalt is a slurry used combining the operation gestalt 1 . 
[0018] This slurry is a pile to a lifting about condensation. The slurry which contained cerium oxide as a 
slurry which is hard to condense is used preferably. Many slurries which generally contained the silicon 
dioxide (Si02) are used for polish of the dielectric of CMP. Although this slurry is excellent in stability, it 
has the property which condenses and is easy to form glass. This aggregate is condensed on the surface of a 
scouring pad. Although an aggregate does not cause a blemish in being the interior of the location fang 
furrow to condense, it is easy to become the cause of a blemish to the case of the outside of a slot, i.e., 
heights. The slurry containing cerium oxide tends to melt into water, and since it can rinse easily and is hard 
to condense, it is suitable for the hard scouring pad (it is called a non-foamed scouring pad below) which 
consists of non- foamed resin. When the slurry of cerium oxide was used with a foaming scouring pad, since 
the holding power of the slurry within foaming of the processing side of a scouring pad was high, the cerium 
abrasive grain remained superfluously and the stability of polish had been affected. That is, there were a 
problem from which a polish rate changes with time amount, and a problem that the responsibility over the 
control operation of slurry supply was low. Compared with this, a non-foamed scouring pad has low holding 
power, and since effect of a front condition is not dragged, actuation of control of slurry concentration can 
be immediately reflected in polish nature, especially a polish rate, and can maintain the stable polish 
property. 

[0019] Furthermore, in the combination of the slurry of a non-foamed scouring pad and oxidation silicon, 
although it was difficult to raise a polish rate, a high polish rate is obtained with combination with a cerium 
oxide slurry. 

The [operation gestalt 3] book operation gestalt is polish equipment which is shown in drawing 2 and 
reduces a blemish. This invention is not limited to drawing 2 . 

[0020] For a polish object and 3, as for a wafer and 5, a polish head and 4 are [ 10 / an abrasive material 
feed zone and 6 ] abrasive materials in drawing 2 . The polish head 3 rotates a wafer while holding a wafer 
4. The polish object 10 sticks a scouring pad 2 on a surface plate 7. It is the rocking device in which the 
rotary motor which 30 makes rotate a polish head, the running torque detection device in_which 31 detects 
the running torque of a rotary motor 30, and 41 give the load detection device of rocking movement 
(straight-line vibrational motion parallel to the processing side of a scouring pad) to the polish head 3, and 
61 gives rocking movement, and the load device which 51 gives in a load to the polished surface-ed of a 
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wafer 4, and it has the load adjustment device in_which a load can adjust, according to the load or the 
running torque signal received from the outside. 20 is a surface plate rotation motor and 21 is the running 
torque detection device of surface plate rotation. 

[0021] As a scouring pad 2, what consists of non-foamed resin with slot structure is used for the front face. 
The polish head 3 is rotated with a rotary motor 30, and rotates the polish object 10 by the surface plate 
rotation motor 20. As for a wafer 4, a polished surface-ed is ground by operation of an abrasive material 6 
and a scouring pad 2 in this process. This polish equipment operates as follows. During polish, in the surface 
plate torque detection device 21, the polish head torque detection device 31 detects the running torque of a 
surface plate rotation motor, and the running torque of the polish head rotation motor 30 and the rocking 
load detection device 41 detect a rocking load from the rocking device 61 . The torque or the load signal 
from either of the surface plate torque detection device 21, the polish head torque detection device 31, or the 
rocking load detection device 41 is fed back to the load device 51, and the load device 51 fluctuates a load 
according to that difference as compared with the reference signal beforehand set up in this torque or a load 
signal. When torque or a load is larger than criteria, specifically mitigate a load, when conversely smaller 
than criteria, a load is made to increase, and the running torque or the rocking load by the load of the 
polished surface-ed produced as a result of the load which carries out in this way and the load device 51 
gives is always maintained uniformly. 

[0022] The object which controls torque or a load is the polish head rotation motor 30 preferably. Although 
the torque between polishes or a load was controlled by the above example from beginning to end, in 
simple, feedback control of torque or a load is not performed and it is good only in drawing 2 to even add 
the load to a polish head gradually. In this case, frinctions, such as a load adjustment device in which a load 
is adjusted according to an extemal signal required for feedback control, become unnecessary. Both drawing 
3 shows the temporal response of the running torque of the load which a polish head when the polish 
member and the polish head are rotating by whenever [ constant-speed ] gives, and a polish head rotation 
motor. Drawing 3 (a) is the case where the load of constant value is given to polish initiation and 
coincidence, and drawing 3 (b) is the case where a load is made to increase from polish initiation to constant 
value gradually. Torque goes abruptly up immediately after polish initiation, and carries out the sudden fall 
of drawing 3 (a) after several seconds, and after about 10 seconds, it falls to constant value, is worn, and 
shows Lycium chinense. This shows the change rate from static friction to dynamical friction. On the other 
hand, torque of drawing 3 (b) is almost uniformly stable since immediately after polish initiation. 
[0023] In consideration of the effect rapid increase of the torque immediately after polish initiation affects a 
polish member and a polish object, from the experimental result of being easy to generate a blemish on a 
polish object front face at the time of the abrupt change, this invention was performed on the radical of 
presumption whether a blemish can be prevented, when controlling torque as uniformly as possible. 
Consequently, not only the reduction in a blemish but an excessive vibration and generating of heat became 
possible [ it being stopped and obtaining the stable polish result ]. 

[0024] Although it is the example for which the polish head and the platen rotated in the upper explanation 
for migration, an effective thing cannot be overemphasized also when one of the two is rectilinear motion, 
for example, and the so-called relative motion is being performed. Furthermore, although the rocking device 
was prepared in the polish head side in drawing 2 , it cannot be overemphasized that this may be prepared in 
a polish object side. 
[0025] 

[Example] The example below [an example 1] is equivalent to the operation gestalt 1 . The hard scouring pad 
was produced as follows first. As an ingredient, they are epoxy base resin Epicoat 828 and Epicoat 871 
(both oil-ized shell epoxy company make). Curing agent diamino diphenylmethane is mixed and stirred by 
the weight ratio 2.6:3.9:1, and it slushes into the mold of the size of phiSOO mm, and is 150-degreeC. 8 Time 
amount heating was carried out and it was made to harden. Subsequently, they are pitch 0.5mm and a depth 
of 0.3mm to the above-mentioned epoxy resin front face by cutting. A spiral V groove (V include angle of 
60 degrees), and width of face of 2mm and a depth of 0.5mm 5 The radial slot of a degree unit was formed 
and it considered as the scouring pad. The enlarged drawing of the cross-section configuration of **** is 
shown in drawing 5 . 

[0026] This scouring pad is stuck on a surface plate with a double-sided tape, it considers as a scouring pad, 
and the thermal oxidation film is 1 as a polish object, mum 6 formed The inch silicon wafer was fixed to the 
elastic membrane (backing film) of a polish head with surface tension, and it ground on the polish 
conditions shown below. 

a polish condition and number of scouring pad rotations: — SOrpm and number of polish head rotations: ~ 
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SOrpm and rocking distance: ~ 30mm and rocking frequency: — 1 5 Both-way/a part - abrasive material; — 
S'EMI Supers25 made from Cabot 2 twice ~ dilution (oxidation silicon slurry) 

• Abrasive material flow rate : 200ml/The load to a part and a wafer; when 460 g/cm2, thus the ground 
polish rate of a wafer were measured, a part for 200nm/was obtained. The blemish was not discovered when 
the polished surface was inspected with the flaw-detection machine. 

Except for [example of comparison] slot structure, the scouring pad was produced on the same conditions as 
an example 1 . Slot structure formed that it was spiral in the combination of a grid-like slot, as shown in the 
flat-surface enlarged drawing of drawing 6 . 

[0027] It completely ground on the same conditions with the example 1 to the same wafer as an example 1 
using this scouring pad. Thus, when the ground wafer was inspected with the flaw-detection machine, the 
blemish was sometimes able to see in the polished surface. The include angle to which a slot intersects a 
scouring pad is 2. It is because there is a part which has the acute angle of under a degree. 
[Example 2] Except using the slurry which contains a cerium oxide particle 5% of the weight as an abrasive 
material to the same wafer as an example 1 with the scouring pad further produced on the same conditions 
as an example 1, when ground on the same conditions as an example 1, a part for 420nm/was obtained as a 
polish rate. The blemish was not discovered when the polished surface was inspected with the flaw- 
detection machine. 

by weighting a polish head gradually according to the load device 51 shown in [example 3] drawing 2 shows 
to drawing 3 (b) — as — the load to a wafer — 0 to 400 g/cm2 up to — except having made it increase 
gradually over about 10 seconds, it groimd on the same same scouring pad [ as the example 1 of a 
comparison ], same wafer, and polish conditions. 

[0028] Thus, the blemish was not discovered when the ground wafer was inspected with the flaw-detection 
machine, furthermore, the load to a wafer — 0 to 400 g/cm2 up to - it was made to increase gradually over 
about 10 seconds, and also ground on the same polish conditions to the same wafer using the same scouring 
pad as an example 1 . 

[0029] Thus, the blemish was not discovered when the ground wafer was inspected with the flaw-detection 
machine. As mentioned above, by adding a load gradually, it prevented the load (torque) of rotation of a 
platen and a polish head increasing rapidly, and torque was almost fixed from the early stages of polish. 
[0030] It cannot be overemphasized that the effectiveness of this invention does not change the load to a 
polish head in explanation of the gestalt of the above operation and an example even if it is a load to a polish 
object control or since it is a relative pressure although it changed gradually and being ground. 
[0031] 

[Effect of the Invention] According to this invention the above passage, it became possible to suppress 
generating of the blemish at the time of polish by the device of the slot structure of a non-foamed hard 
scouring pad. Furthermore, it is effective in the high polish rate which it not only can reduce generating of a 
blemish fiirther with the combination of a non-foamed hard scouring pad and cerium oxide, but was not able 
to be attained until now using the oxidation silicon slurry being obtained. Furthermore, since the pressure at 
the time of polish is gradually raised so that torque may become fixed, there is outstanding effectiveness 
which can reduce generating of the blemish which the load to polish equipment decreases and vibration or 
the effect by heat not only decreases, but is easy to produce when a hard scouring pad is used. Furthermore, 
since he is trying for torque to become fixed from beginning to end during polish by carrying out feedback 
control of the pressure at the time of polish, there is outstanding effectiveness which the load to polish 
equipment decreases further and vibration or the effect by heat not only decreases further, but can reduce 
further the blemish at the time of using a hard scouring pad. 



[Translation done.] 
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